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Fast Pyrolysis
2
Recovers sugar from 
lignocellulosic material
Overcomes the 
challenge of acid 
hydrolysis
Produces bio‐oil, bio‐char, 
syngas
Maximum yield 
obtained around 500Ԩ
Liquid products
Carbohydrate
Monosaccharide Anhydrosugar
[1, 2]
[3, 6]
Anhydrosugars
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Levoglucosan
(1,6‐anhydro‐β‐D‐
glucopyranose)
Cellobiosan
(β‐D‐glucopyranosyl‐
(1→4)‐1,6‐anhydro‐D‐
glucopyranose or 1,6‐
anhydro‐β‐cellobiose)
30 wt% of levoglucosan yield
Biofuels production
[4]
Utilization of anhydrosugars
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Levoglucosan Cellobiosan
Levoglucosan
• As tracer compound to 
determine smoke distribution
• Fermented to produce lipids, 
ethanol, and citric acid
• Synthesis of macrolide 
antibiotics
Cellobiosan
• Biological utilization 
not known
[5, 7, 8]
Biomass Pyrolysis Solvent extraction
Organic phase rich in 
proteins
Hydrolysis of pyrolytic
sugars
Detoxification
Neutralization
Filtration
Fermentation
Aqueous phase rich in sugars
Sulfuric acid Precipitate
Calcium hydroxide
Solid barium sulfate
Detoxified aqueous phase
Ethanol Lipids [9]
Anhydrosugar production pathway
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Purpose
6
Degradation of 
levoglucosan (and 
presumably other 
anhydrosugar) by 
microbials
Identification of 
microorganisms from the 
soil for direct cellobiosan
utilization[10]
Methodology
7
Collection of soil 
sample
Mixing with E‐
pure water Centrifugation
Inoculation on 
M9‐cellobiosan 
plate
Identification  by 
16sRNA and 
18sRNA analysis
Inoculation on 
minimal and rich
media
Optical density 
(OD) values 
taken at 550nm
8Shingobactetrium 1            Sphingobacterium 2           Enterobacter 1
Soil sample Soil extract
Microbacterium 1                 Ochrobactrum 2               Unknown fungus
3cm
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Methodology
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Cell growth on different media after 24 hours
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Sphingobacterium 1
Sphingobacterium 2
Enterobacter 1
Microbacterium 1
Ochrobactrum 1
Unknown fungus
Cell growth on M9‐cellobiosan after 24 hours
Conclusion
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Ability of 
microorganisms 
to utilize 
cellobiosan as 
single carbon 
source
Improve efficiency 
of fermentable 
sugar production
5 bacteria and 1 
fungus species
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